organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



4,4',6,6 / -Tetra-ferf-butyl-2,2'-[butane- 

1,4-diylbis(nitrilomethanylylidene)]- 

diphenol 

Jia Ti Tee, Norbani Abdullah and Hamid Khaledi* 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.983, r m „ = 0.996 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.114 
S = 1.03 
3631 reflections 
181 parameters 



0.043 



14602 measured reflections 
3631 independent reflections 
3039 reflections with / > 2a(l) 
R<„, = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.30 e A~ 3 

Ap mi „ = -0.16 e A~ 3 
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R factor = 0.043; wR factor = 0.1 14; data-to-parameter ratio = 20.1 . 



Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A /) II II ,1 D-A I) II .1 



Ol-Hl- ■ -Nl 0.927 (16) 1.735 (17) 2.5840 (13) 150.8 (14) 

C8-H8B- ■ Ol 0.98 2.29 2.9546 (16) 125 

C9-H9.4- ■ Ol 0.98 2.44 3.0720 (15) 122 



The title compound, C34H52N2O2, is centrosymmetric, the mid- 
point of the central C— C bond being located on an inversion 
centre. Intramolecular O— H- ■ N and weak C— H- ■ O 
hydrogen bonds are observed, but no significant inter- 
molecular interactions occur in the crystal structure. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: SHELXL97 and publCIF (Westrip, 2010). 



Related literature 

For structures of some metal complexes of the title Schiff base, 
see: Doyle et al. (2007); Keizer et al. (2002a,fc). 



f-Bu 




Experimental 

Crystal data 

C 34 H 52 N 2 0 2 
M, = 520.78 
Monoclinic, Pl^/c 
a = 19.1255 (4) A 
b = 9.5702 (2) A 
c = 8.6312 (1) A 
P = 90.383 (1)° 



V = 1579.78 (5) A J 
Z = 2 

Mo Ka radiation 
jU = 0.07 mm -1 
T = 100 K 

0.26 x 0.15 x 0.06 mm 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5350). 
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4,4',6,6'-Tetra-ter^-butyl-2,2'-[butane-l,4-diylbis(nitrilomethanylylidene)]diphenol 



J. T. Tee, N. Abdullah and H. Khaledi 



Comment 



The title Schiff base has been displayed ambidentate ligation behavior towards metal ions (Doyle et ah, 2007; Keizer et 
al, 2002a, 6). Herein, wish to report the crystal structure of the free ligand, obtained through the condensation reaction 
of 3,5-di-fert-butyl-2-hydroxybenzaldehyde and 1,4-diaminobutane. The molecule lies across a crystallographic inversion 
centre. The imino group is almost coplanar with the phenyl ring [dihedral angle = 3.00 (13)] and adopts an E configuration. 
The hydroxyl group is engaged in an intramolecular O — H - N hydrogen bond with the imine group. Moreover, it acts 
as an acceptor in two intramolecular C — H---0 hydrogen bonds (Table 1). The structure does not display any significant 
intermolecular interactions. 



3,5-Di-?er?-butyl-2-hydroxybenzaldehyde (5.86 g, 25 mmol) was dissolved in methanol (50 ml) in a round-bottomed flask 
fitted with a reflux condenser. The solution was heated, followed by portionwise addition of 1,4-diaminobutane (1.10 g; 12.5 
mmol). The pale yellow solution formed was then gently refluxed for 3 h. The product obtained on cooling was recrystallized 
from ethanol at room temperature to give X-ray quality crystals of the title compound. 



The C-bound H atoms were placed at calculated positions and refined as riding on their parent atoms, with C-H = 0.95 
(aryl), 0.98 (methyl) and 0.99 (methylene) A. The O-bound H atom was located in a difference Fourier map and refined 
freely. For all H atoms (7i S0 (H) were set to 1.2-1.5(7 e q(carrier atom). 



Experimental 



Refinement 



Figures 




Fig. 1. Molecular structure of the title compound with displacement ellipsoids at the 50% 
probability level. Hydrogen atoms are drawn as spheres of arbitrary radius. 



4,4',6,6'-Tetra-ferf-butyl-2,2 l -[butane-1,4- diylbis(nitrilomethanylylidene)]diphenol 



Crystal data 



C34H52N2O2 



F(000) = 572 

D x = 1.095 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4857 reflections 



M,-= 520.78 



Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
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a = 19.1255 (4) A 
b = 9.5702 (2) A 
c= 8.6312(1) A 
(3 = 90.383 (1)° 

V= 1579.78 (5)A : 
Z=2 



6 = 2.4-30.3° 

H = 0.07 mnT 1 

T= 100 K 

Plate, yellow 

0.26 x 0.15 x 0.06 mm 



Data collection 



Broker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.983, r max = 0.996 
14602 measured reflections 



363 1 independent reflections 

3039 reflections with / > 2o(T) 
R mt = 0.024 

Qmax = 27.5°, 0 m j n — 2.1° 

h = -24^24 

>t = 12^12 
/ = 11 >1 1 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > lo^F 2 )] = 0.043 

wR(F 2 ) = 0.114 

S= 1.03 

3631 reflections 
181 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.0533.P) 2 + 0.5079P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

1-3 



Ap m ax = 0.30 e 
Ap m in = -0.16eA 



-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



sup-2 



supplementary materials 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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luy.D 


pc p/: n 
CD — Co — C 1 


n/i nn / 1 n\ 
12U.UU (1U) 


P11 pn unp 
Cll — Clo — HloC 


1 nn c 

luy.D 


pc p/; pi c 
CD — Co — C 1 D 


1 1 o "7n ^1 n\ 
110. /U (1U) 


un a pn unp 
H 1 o A — C 1 o — H 13C 


1 nn c 

luy.D 


pi p/; pi c 
CI — Co — C1D 


ni T7 /i n\ 
121.2/ (1U) 


uno p 1 1 unp 
H 1 its — C 1 o — H 1 oC 


1 nn c 

luy.D 


P 1 A P"7 PO 

CIO — C/ — Co 


1 n"7 /to / 1 n\ 
1U /.4o (1U) 


P11 PII U1/1A 

Cll — C14 — H14A 


1 nn c 

luy.D 


pm P"7 pn 

c i o — c / — cy 


im ci 1 1 n\ 
1U/.D1 (1U) 


PII P|1 U1/1T3 

Cll — C14 — H14B 


1 nn c 

luy.D 


po p"7 pn 

Co — c / — cy 


1 1 n 11 /i n\ 
111). 11 (1U) 


U1/1A P|1 U1/1T5 

H 1 4A — C 1 A H 1 4h5 


1 nn c 

luy.D 


pi n p~7 pi 
CIO — C/ — Cz 


ill nn 1 1 n\ 
111./ / (10) 


P11 P|1 U1/1P 

Cll — C14 — H14C 


1 nn c 

luy.D 


PO P"7 PO 

Co — C / — Cz 


1 1 n "7n it\\ 

no. /y (y) 


U1/1A P1/1 U1/1P 

H 1 4 A — C 1 4 H 1 4C 


1 nn c 

luy.D 


pn p~7 pi 

cy — c / — Cz 


1 nn 1 i /n\ 

iuy.1 1 (y) 


U1/1D PII U1/1P 

H 1 4hs — C 1 4 — H 1 4C 


1 nn c 

luy.D 


P"7 PO UO A 

C / — Co — HoA 


1 nn c 

luy.D 


m 1 p 1 c p/; 
JN 1 — C1D — Co 


m in i 1 n\ 
122. 4U (1U) 


P"7 PO HOD 

C/ — Co — HoB 


1 nn c 

luy.D 


M 1 P 1 C Ul C 

JN 1 — C1D — HID 


1 1 o o 

llo.o 


UO A PO HOD 

HoA — Co — Hots 


1 nn c 

luy.D 


p/; pic ui c 
Co — C 1 D — H 1 D 


1 1 o o 

llo.o 


a c% hop 
/ — v^o — rioc 


1 HQ ^ 

iuy .d 


XT 1 P 1 f. p 1 7 

IN 1 \^ 1 0 1 / 


1 1 n i ~> ( 1 1 


H8A — C8 — H8C 


109.5 


NI — C16 — H16A 


109.6 


H8B— C8— H8C 


109.5 


C17— C16— H16A 


109.6 


C7 — C9 — H9A 


109.5 


NI— C16— H16B 


109.6 


C7— C9— H9B 


109.5 


C17— C16— H16B 


109.6 


H9A— C9— H9B 


109.5 


H16A— C16— H16B 


108.1 


C7— C9— H9C 


109.5 


C16— C17— C17 ! 


113.31 (13) 


H9A— C9— H9C 


109.5 


C16— C17— H17A 


108.9 


H9B — C9 — H9C 


109.5 


CI 7'— CI 7— H17A 


108.9 


C7— CIO— HI OA 


109.5 


C16— C17— H17B 


108.9 


C7— CIO— HI OB 


109.5 


CI 7'— CI 7— H17B 


108.9 


H10A— CIO— HI OB 


109.5 


H17A— CI 7— H17B 


107.7 


C7— CIO— H10C 


109.5 







Symmetry codes: (i) -x+\, -y+2, -z. 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 
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Ol— Hl-Nl 0.927(16) 1.735 (17) 2.5840 (13) 150.8 (14) 

C8— H8B-01 0.98 2.29 2.9546 (16) 125. 

C9— H9A-01 0.98 2.44 3.0720 (15) 122. 
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